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Low Temperature Waste Heat to Power

7 g
| h | 1
| |

THIS IS SMART POWER®

©ELECTRATHERM, INC. 2016



Company Overview EI=E€—'FRA>><{FH ERM

Distributed Power Generation
=  Waste Heat To Power
= QOrganic Rankine Cycle (ORC)
= 35-110 kWe
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Energy Efficiency + Cooling Offset
= Fuel Free

/

—
-

"  Emission Free

= Base Load Power

Targeting Low Temp Waste Heat Sources _POWER+

GENERATOR
= Stationary Engines

= Boilers / Flares Headquarters: Reno, Nevada
= Bijomass / Process Heat / Geothermal...
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Global Installations EEEG—FRI“EX{I"HERM"‘
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Market Leading Installed Fleet & Hours El:EﬁRI\}X{FH ERM
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> Fleet Exceeds 60 Years Run Time > Greater than 97% Up Time
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Organic Rankine Cycle = Waste Heat to Power

@ Twin Screw Expander
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* Recover heat from hot water flow to boil working fluid
» Use pressure of expanded working fluid to spin a drive shaft connected to a generator
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~OWER+ Family of Products E|=E€_1:Rf;><<n.| ERM
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Low maintenance EEECTR/Y §FH ERM

* No oil pump, no oil changes, no gearbox
* Off the shelf components & simple design

e 20 year design life

* YEAR ONE
-Estimated Maintenance Costs = $650
-Estimated Maintenance Labor = 20 hrs.

* YEAR TWO
-Estimated Maintenance Costs = $1,100
-Estimated Maintenance Labor = 21 hrs.

* YEAR THREE (22,000 hrs.)
-Estimated Maintenance Costs = $16,500
(with core exchange on P+6500)
-Estimated Maintenance Labor = 36 hrs.

Minimal estimated maintenance costs, approximately 1-1.5 US cent/kWh
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Distributed Heat to Power ELECTR. Y
Ap/\{rH ERM
Prime Power = Waste heat is generated
Engine across a wide array of industrial
and commercial applications
Legend
Engine
= ElectraTherm units are . = Primary Market Focus
installed on 13 different )
J applications and growing. = Reference Sites )
Flare to Power
=D y

Flare to Power
: \) WWT \J -/ J
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Engines Flares via Boilers Biomass  Heating Systems Process Renewable

Low Temp Waste Heat (170°F - 252°F)
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Flare to Power EI:EG—'FRA}X{FH ERM:

Reduce Flaring, Generate Power

v" Reduce or eliminate flare

v Much lower capital and
maintenance than other power
generation technologies

4 Significantly reduced emissions

For WWTPs under pressure to reduce flaring and lower In the fall of 2015, ElectraTherm demonstrated a POWER+
emissions, the POWER+ pairs with boilers and paired with a boiler to reduce flaring on a Hess oil well in the
anaerobic digesters for a cost-effective solution. el
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Power & Heat

\
EEECTRNA THERM
[ . ) - /\
for Qilfield EqUIpment Percent Reduction in Emissions
- col 89%
Beneficial use of raw or treated flare gas NOL 1 2189
VOCs | 93%

POWER+ORC vs. Flaring

The Problem

The Solution The Results

Reduce or Eliminate Flare
| and Lower Emissions
Ouytput
—_——] Generate Power

Power & - Power for pumpjack

- Power for controls/sensors
Heat - Power for wellhead

o _ Generate Heat
Reduce or eliminate flaring by e ey e
utilizing raw/untreated gas

- Heat for oil flow

The Power+ and Boiler is fueled by gas that
would otherwise be flared

ElectraTherm completed successful 2000 hour demonstration at a Hess well in the Bakken
Watch the video here: https://youtu.be/41JEZ1e-PRA

©ELECTRATHERM, INC. 2016
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ORCs in Waste Water Treatment EI:E(—:—'FRI\}X{FH ERM

Current Paradigm for Biogas-Fired Combined Heat & Power

Anaerobic Digester

Boiler

Existing
Equipment

New
Equipment

Cost: SMillions

Biogas Flaring
RESULTS: Power production and less flaring but... 3

X High capital cost X Flare remains

X Intensive annual maintenance X High emissions
% Typically requires low-value utility PPA X Complex installation and large footprint
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Waste Water Treatment EI=E€—'FRI”E><{F HERM
The New Paradigm with an ORC

4 o )
Anaerobic Digester

Existing
Equipment

New
Equipment

Cost: < $500,000

\_ J
RESULTS: Power production with... No Biogas Flaring
v/ Much lower capital cost \/ Greatly reduced maintenance -
Flare greatly reduced or eliminated \/ Reduced emissions
v/ Offset onsite power use \/ Simple installation and small footprint
\/ No gas treatment or storage
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~OWER+ORC vs. Engine
Economic Comparison

80%+ lower lifecycle costs with an ORC
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compared to an engine

EI:EG—'FRA}X{FHERM°’

o Unattended Operation
o Low Maintenance
o Low Emissions

| Engine
| - ORC+Boiler
Equipment Gas & Emissions 10 Year Total 10 Year Cost
Treatment Maintenance

ORC vs Engine with Equivalent Gas Consumption
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Technology Comparison
ORCs for raw flare gas

Ei:EGFRI\}X{FH ERM

POWER+

Lowest LCOE per kWh
Lowest O&M

No Costly Gas Conditioning
No Costly Gas Storage

Low Emissions

Ease of Installation

Accepts Varying Gas Flows

DN N N N N Y N N
{

Smallest Footprint

MW Output for Grid Export J J

v
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kW Output for Local Loads
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Paul Hughes,
North American Sales
Mobile: 559.298.5558

ElectraTherm, Inc.
phughes@electratherm.com
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info@electratherm.com
775.398.4680
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